Effects of cholinergic depletion by medial septal area lesions on synaptic responses in CA1 area of hippocampal slices.
In order to examine the influence of acetylcholine on synaptic transmission and synaptic enhancement after tetanic stimulation in the hippocampal CA1 area, a cholinergic depletion model was used. It was found that bilateral lesions of the medial septal area (MSA) by microinjection of kainic acid produced a dramatic reduction of acetylcholinesterase-positive (AChE(+)) fibers, presumably cholinergic, in most of hippocampal areas. Electrophysiologically, MSA lesions caused a decrease of excitatory postsynaptic potential (EPSP) slope and population spike (PS) amplitude at a given stimulus intensity in the hippocampal CA1 area in vitro. Although hippocampal synapses could still be potentiated after tetanic stimulation, a faster decay of synaptic enhancement was found in slices from lesioned animals. Since no apparent tissue damage or ultrastructural abnormality was found in the hippocampal CA1 area, except the loss of cholinergic fibers, after MSA lesions, it was speculated that reduction in synaptic transmission and enhancement may be due to weakening of cholinergic amplification on synaptic responses mediated by excitatory amino acids.